Summary.-Reproductive and endocrine function was investigated in 22 women with Hodgkin's disease who had bilateral mid-line oophoropexies performed at staging laparotomy. The operation was followed in 12 cases by " inverted Y " pelvic lymph node irradiation and in 4 cases by para-aortic lymph node irradiation.
Summary.-Reproductive and endocrine function was investigated in 22 women with Hodgkin's disease who had bilateral mid-line oophoropexies performed at staging laparotomy. The operation was followed in 12 cases by " inverted Y " pelvic lymph node irradiation and in 4 cases by para-aortic lymph node irradiation.
Pregnancies occurred after the operation in 4 of the 6 patients subsequently found not to require irradiation below the diaphragm. In the other 2 patients in this group the menstrual history was unaffected and normal gonadotrophin concentrations indicated intact ovarian function. In the group receiving para-aortic irradiation, in whom the ovarian irradiation dose was small (about 150 rad to each ovary) menstrual function and gonadotrophin concentrations were normal at the time of review and one patient has subsequently become pregnant. In the group receiving inverted Y irradiation, in whom the ovaries were shielded from the radiation beam by a rectangular lead block, the ovarian dose was much higher (lowest dose 600 rad, highest dose 3500 rad). Nine of the 12 have persisting amenorrhoea with elevated levels of both gonadotrophins. One patient has since become pregnant and one patient has resumed menstrual cycles and has normal basal gonadotrophin concentrations. One patient who has resumed menstrual cycles has a monotrophic elevation of basal serum FSH concentrations.
We conclude that bilateral mid-line oophoropexy does not impair ovarian function or gamete transport and should be performed at diagnostic laparotomy in women of child bearing age with Hodgkin's disease, even when it is uncertain whether pelvic node irradiation will be necessary. The results in the patients who received inverted Y irradiation indicate that the technique of pelvic shielding and ovarian transposition used were only partially successful in preserving fertility. Alternative techniques for preserving ovarian function are discussed.
MODERN methods of treatment of Hodgkin's disease have greatly improved the prognosis even in patients with advanced disease. The results of treatment by radiotherapy for pathologically staged (PS) nodal disease (Carbone et al., 1971) at the Royal Marsden Hospital show that approximately 80% of patients remain disease free, although more time is needed to assess the long-term prospects for these patients (Peckham et al., 1975 In an attempt to preserve ovarian function in young women receiving pelvic node irradiation, we have employed a technique of mid-line ovarian transposition (oophoropexy). The subsequent menstrual history of women who have had this procedure followed by pelvic node irradiation has been described in publications from the Stanford University Medical Center (Ray et al., 1970; Kaplan, 1972) and in a previous report from the Royal Marsden Hospital (Baker et al., 1972) . The purpose of the present study was to compare reproductive and endocrine function in patients having bilateral oophoropexies with those having this operation followed by infradiaphragmatic irradiation.
PATIENTS AND METHODS
The records of 33 patients having oophoropexies at the Royal Marsden Hospital between 1965 and 1974 were examined. Eleven cases were excluded from further study because of death, treatment with cytotoxic drugs (either alone or in addition to irradiation), or because they were taking oral contraceptives at the time of review. The findings in the remaining 22 patients with Hodgkin's disease and in one patient with a non-Hodgkin's lymphoma (Patient 6, who was treated as if she had had Hodgkin's disease) are the subjects of this report.
In all patients both ovaries with their vascular pedicles were sutured to the fundus of the uterus (Gazet, 1973) . The transposed ovaries were marked with silver clips placed laterally on the edge of each ovary so that their positions were visible on the treatment film. In 3 patients the procedure was performed electively, but-since 1970 it has been carried out routinely at staging laparotomy in women of child-bearing age at the Royal Marsden Hospital.
Radiotherapy.-The patients were divided into 3 groups. Group 1 consisted of 12 patients with histological evidence of disease below the diaphragm who were treated with " inverted Y " radiotherapy (Peckham, 1973) . A mid-plane dose of 3500 rad was delivered to the para-aortic, iliac and inguinal nodes. A mid-line pelvic shield consisting of an 8 cm thick rectangular lead block was used in every patient. Its dimensions depended upon the size of the pelvis and the proximity of adjacent lymph nodes ( Fig. 1) . Group 2 consisted of 4 patients who had no histological evidence of disease below the diaphragm but who received elective paraaortic irradiation for reasons described elsewhere (Peckham et al., 1975) . The patients in both groups were treated with an 8 MeV linear accelerator using parallel opposed anterior and posterior fields. The inferior limit of the para-aortic field was the 5th lumbar vertebra (Fig. 2) . A dose of 3500 rad was delivered and no attempt was made to shield the ovaries from external scattered irradiation. Group 3 consisted of 6 patients who had bilateral oophoropexies but who received no infradiaphragmatic irradiation.
Despite the sharp beam of the linear accelerator, some scattered irradiation is inveitable. Less than 2% of the delivered dose is transmitted through the lead blocks and the major proportion of the ovarian dose arises from internal scatter from adjacent treated tissues (Lillicrap and Dickens, 1973 (Jacobs, 1975) or as seen in other patients in this series with elevations of both gonadotrophins. The lowest maximum dose of irradiation sustained by individual ovaries of the patients in this group was 500 rad. (Paulsen, 1974) , or other (Van Thiel et al., 1972; Bramble et al., 1974) damage to the germinal epithelium of the testes but in whom Leydig cell function is preserved. In men with oligospermia of any cause, a monotrophic increase of FSH concentration is thought to indicate a defect in the production of the postulated non-steroidal testicular hormone inhibin, the secretion of which is specifically related to spermatogenesis (Swerdloff et al., 1973) . Moreover in such men, the raised FSH levels are not as high as they are when there is also Leydig cell damage and elevated LIH concentrationis (Bramble et al., 1975; Rosen and Weintraub, 1971) . The increased FSH concentration in Case 3 was not as high as the levels in the patients in this study with amenorrhoea and elevation of both gonadotrophins (Table I) or in other women with proven ovarian failure (Jacobs, 1975) . We have also seen a similar pattern of gonadotrophin levels develop in women with regular menstrual cycles during cytotoxic chemotherapy for malignant disease (Thomas, Murray and Jacobs, unpublished). These results would be consistent with deficient production of inhibin or an inhibin-like hormone by the partially damaged ovary (Sherman and Korenman, 1975 Kaplan (1972) . The latter author reported that 60% of 68 patients had had spontaneous menstrual cycles after pelvic irradiation and that several patients had not noticed any change in the character of their menstrual periods at all. The disparity in the 2 series must presumably be ascribed to the difference in the doses of ovarian irradiation received by patients in the 2 series.
In order to improve the outlook for reproductive capacity for these patients, it is obviously important to minimize the dose of irradiation received by the ovaries without jeopardizing the chances of eradicating tumour in adjacent lymph nodes. This problem may be approached in 2 ways. Firstly, an operative procedure could be employed which would move the ovaries further from the treatment field, either by suturing them to the anterior or posterior surface of the uterus rather than to its fundus (Ray et al., 1970) , or by displacing them laterally (Nahas et al., 1971) . Secondly, it might be possible to reduce the dose of irradiation to the transposed ovary if shaped lead blocks were prepared individually for each patient to ensure maximum shielding. Obviously, considerable care needs to be exercised with such a procedure since ovarian function should not be preserved at the expense of effective and potentially curative radiation therapy.
